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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small and 
thin power amplification module. 

SOLUTION: The power amplification module is used 

for the transmission part of a communication unit 
using a microwave band. A power amplification part 
21 amplifies and outputs an inputted signal. An 
irreversible circuit part 22 is arranged in the post 
stage of the power amplification part 21. The three 
center conductors Lsl to Ls3 of the irreversible circuit 
part 22 share one capacitor Cp4. 
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mii!.nW:&mS%mi. yxV m^ii^b 3 -:)ai^'mi¥b 

mi^mm't'Jj.-ji^xh'iX . y^-^y v -v f««. vcM 

7-14 cOleHtc J) 0 , ijimiEIg*^; o . 0 1 - 

0. oo2cr)^m^zhh%i]mm^'Ja.-ii'. 

[11*118 ] msnet,ziim^fifzm^m^'t=J X- 
[11*119] mim(>(,zim^ixtzm)mmv:L- 
[if*ifli 0] m!.-m8tfct,i9<7)ntiMzim^fi 



mti'^mmmm^<o^^m^ a ivo i%) bt. -ty 

i -y^'Xlfji^^^mt: b (vol %) tUzbt. a + 

b=100 (vo 1%) tLT. 

4 0 ( vo 1 %) gbgeO (vo 1%) 

[ m^m 1 1 ] tmm 2 jbs i o ^Hn^^iciets^ix 

[i»*ii 1 2 J imm2r}m 1 1 co(Bi^*Hcisii$ii 

[ia*Jfl 1 3 J ii'^^r< i: 1 1 -piOA'f 7 h'St . m 
X'hr.X. 

i^tsM^mmx^j: 0 . 

Mie^-^- t'r -f (i, SM®iwgflp tX\^i>%-}]W^'^i^ 

[ ii*ii 1 4 ] If *ii 1 3 1 lesc $ fi/L*m^jtM*i^ 

Lfzm-^wxhhm.^m^'t 'J::.-)vmm.. 
[ wm. 1 5 ] 11*31 \3tfz^i\A <7)ntiMzim 

^h.tz%-f)mw>'t'J:L-)vmmw.x'h'>x. mi'-^A v 

'J 7 HJiti. J:bl§«¥*>'7- 1 4 cOKHtJ) . iriiE 

mi^o. oi~o. 0 02(7)iEincj)i,m^)ii*s^>''i 

[ if *ii 1 6 ] If *ii 1 5 tcie^^ ^x/^m^jiiHi^ 
i -/i^mmxh X . m.^wmmf\<r)'^-^mi 4 

0~6 0 V o 1 %<!OKHT*>l>«^Jtii|i^ xa-^Uffla 

[ 11*11 1 7 ] IB*^ 1 6 HieK$ ixt«:/7Jiil^ y 

mm.. 

[ ii*ii 1 8 J i«*ii 1 6 (cieisi^ n/c«:^JM«i^ 'J 
[ n*ii 1 9 ] ifi*Ji 1 7 ^ fz\,i 1 8 to<5j^x*Hcisi! 

filiSifrlSfflfliftficO^^r^^a (vo 1%) i:L. -b7 
a 7^'X«)5K^*^2:b (vo 1%) bl.fzb%. a + 
b = l 00 (vo 1%) fcLT, 
40 (vo 1%) gbS60 (vol%) 

[11*112 0 ] if*Ii 1 37^^ 1 9(7)(3l7X;iHCie«i$ 
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I imm 2 1 ] iB^ii 1 3 2 ocDf^itiMziim^ 

[0001] 
(00 02] 

iz. i&msmmt. Kmm^mmiit<Dmmm<ts: 
[0003] T'J^^Mmi^mim^X'ii. ryri-T 

ix, StIFa5S:^T'<-;';A>Fg|5A.iM4>ili.. t 
iZXm^-^iXf^ft^tK -f JtTl/^-t (Duplexer) 

xmmryTi-^&i^tih, m-:nmm^ms^x'ii. 
[00 04] ^TO0?»i. r^yu—^h LTWft 

itmz^&m-rim:hcom. ^tnzx^m^shm^^t 

[0005] ^mmmsmi]^^iii:h-^tifctm-ii. m 
I. ^ix. mt)Mmm-(,mtim&mmz. mm^ 

iilW.M^mz-mi:^j:i>Xol,z. mnWiM (APC 
Auto Power Control) Z<r)tzib, l;:']!!*!^? 

mm'(:>cotii:him-*K ■-maiizmMUc'^. 
cmzmm^ix^. mmmmmi^ucimu, o- 

rU^V (Duplexer) ^i^ilhtl. Sl^iMftrVf-f t 

[0006] m:hm^^msmr/m^wmi. m- 



mz. mt^±i,zmiS.^tihx h u yry-i y(7)m^^m 

MU^mzli. BaO-T i Oj-NdjOa^-fe^a 7:7 

m^^rmmn. miii6m$:mmifcms&t^j:^x\>^ 
I. 

[0007] m-nm^^'t'jz^-Mz-^tfihm-fymw^u 
m,<r)X^:h^ yy^-yyxm.-^m^mi/mfiJ'^^ 7x 

\nv^—i/{t'Lf:My^ I C (Microwave Monolithici 

[0008] iiw-mim\,. Kh^ >-h'-^>xs-g- 

a^jgttfci: ttc. l''^■•/^^-i''•^l:Litt^O*^fflV^^>^lT 

v^i>. ^m^msmi,i. mutY i g (^ v h v^m./ 

';fiHtmcJ:-5T$-f*$ixtv^l)3o<r)4j;5^i^ci:, y 

X ';igttftc{:iiaiK-fr&EnjD-ti. v^';t^ yht. ^y\; 
-i$''yxm'^m^^:mf&thfc>f)(r)mmi^&mt. 

[0009] ^^jllllffSSPfi, , 10-3 
2 7 00 3-§-i:r$8^(cM*$7X-CV^.5.J:-3{c, 3oi0* 

3-:)cr,^mmmm&^-tx}):h, 

[00 10] 

[i6B3*»'»^tJ:ai:-rsi«sij «i=^«is^, ^«ii*a 

m^izwi^^tii. ^m^fiLRxmrnitn^izMix , 
mmmMits smmt ixmnm^^.&uwnmiE 
iMc^mwim. MM I ccomm^cox^^mhtix^^ 

MM I c^immm¥hW>mw.L. mmtimhmm- 

[001 1 ] L*»L, ^^(nm))^Wi=^V^-)VX^i. 
^^^j£[HlS8gPc7)3oc7)+'C^(*:(0-?-fl-eflc0SS^(Cii^lJ 
lc»^§ixl>3-9(7)dfA'>'N->':5' (Jfffi^S) i^thiH 

xm^^ixhtK ^mitimtLx. mz^^^t 

"f-mmti^wyt^, z</)^imm-'^mofz)^^zi,t. m 

-:>(D^'t-mf^(D-^ti^ti(os'?-i,z. mm 
s) ^mjmzim-th^mm.x'\,i. mto?t*^(cdf 



[00121 ^wn<nmm,t. AM. ij'-o. nm<7)n,-^ 

[00 133 

[0014] mii^mmms^mi. yxom-mt 30 

[0015] ±3iL/ci -jtc. *3|BJ(cfSl.m:^]iifI^ 
i^'jL-McfcV^T. ^TOIUSSSBW. 7x';iStt#ci:3 

[0016] m^mma. A^ft^^ieisL-cffi:^} 

*^]fflift??'f y^-^y:^<^^itmzmmttm:h<^K 
^hizxim&mit. m^^it. 

[00 1 7] Mtw, nw-m^mzi5\,^x . 3o<7)i4"i:> 

[00 18] »^L<«, d'^^<tt lOiOlll 

lf*JS$••^^T-^3'5, ^•\'A-J/^'«pi^(2|clc7)l'3Sr^ 

[00 1 9] M(ciftL<(i, miMli, ^^tr-f 

^t'T^mzEm^tixx^h. z<r)mmzxtii,i. mm 
[00203 mzm L < w . ^+ h X -f <r)Tmizim 
TMiz^mt i>mm'mmimBMtti>, zcomis. 
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ixm L . "^m-kcoA-mitimmti z t 
[002 1 3 ^^mzi^m-nim^Vci.-MZ'^tti 

ummmsimw^kzmm^tih. 

mt. -ty^-vmii^hmLx. mmm'^±^<. 

mxm^±uz<\\ 

[ 0 0 2 2 3 t , ^r 5 5 y ^S^^-^tr?!)^ h . in* 

\mLx. wxtzw/im^^mrnhztifix'^h, 

[0023] 

t-frny^mXhl, S^iTyx-^ANT2T■S^I§if^ 

fdi-f-ti, o-y^xryT-gBAMPMEitS^x, 5^ 

>'^>^'gBBSBA,S^i^|,. 

[ 0 0 2 4 ] Sfc, 's-XA-y KSBB S Bf^fiic^fl/L' 
!>. jl^ftfl-^ti, S^-^gPM I XTX'^^iXtz'ik, 1 

:^j^it@gi5is]ff§$i5PWA/\tti^$ni.. m^mf^^mfi^ 
PWAii, 3llffifflTy-f-tANTi*><i,ai:>j$fLi,5Mfi 

ft^sr, sft^tciK 'm)^zts:htx'mm-hm\m 

3. «:^iii|ig|5Il]S«g|5PWA{cTtiifi$ixyifS-^(i. r 
j.r b^-Hf D U P Sr^TiififflT ^'r:^ A N T 1 MS-i 
hiX. jMftfflryf-tANTl^x^lgiftftffSil?.. 
[0025] EI2«m:'3iilig|5IsISSgPPWAcO|¥ii^^ 

Ati, A>'KA-X7^yl/:J'K l;^Jti<i*>''a-;l'2, 

l;::']^l±ilS3S.t/D->\°x7 -f;u^'4 $:-i•^T•■^^l>. 5 
df-ygPM 1 xT*>4>i:^jJiiggBiH]SSgePWA/\tti&$ii 

[00263 «:>]iMifi^ ^'A-;U2(i. m^)lM*igP2 1 

^M[5lJSgP2 2t - yt'-f^yxm-^W 
2 3i:$r^tf. ^ii1i^i^i-;l-2T'ti. A>hVN"x 
7-fyl':J'lS-a3gL/cft-t^, «:^tii|Sgp2 HcJ:Oti 

10 0 27 ]^mmWSIi2 2ii. T-fVU-^-^^ 

L, i&iimm2if}^hmMt^tifzmm:miimTyT 

A N T 1 ffl^(.if5ii-r mitmryTi-ANTi 

li*^^>m:']tiitiSP2 1'\M-g.fi^&;* yh^|>. p-BJJS 
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t 0 0 2 8 J mmmSiW>2 2A^hfii:hWziE^ii. 

mm 5 izm ^tLi.mti s ^imiimmsi s *^ 

ioo29]miimtiiU3^mmifzimi,i. a-y^:z. 
\y^^DVP^Bi^ti. mz. mitmryTi-ANT 

[0030JI11. m2[z^stm^i. "N-cDMAnm 

[003 1] 

Wmk (fin)=192 0-- 1980 MHz 
(Pout)=27dBni 

%mmm ( p a e > = 4 o %tu: 

l§if«f-v y^-)vm\^%M\: ( A c p R ) 

ACPRl=-38dBcOT (at 5MHz) 
ACPR2 = -48cl8cl:iT (at lOMHz) 
Bifl*^-V>'^>/l'^««:^jJt (ACPR) tti, jMftfi^ 

<^'¥''i-m'Am^h5. OMHz, t/^cW, 10. OMH 
z WrLtzm'tm.^Zi5i:ih J A X\yK)V^ , ^-{MAW) 

%-)]\y-^Mzmhw^vcx'm. L/^fflT*) h , 

^^(PAE) ta, ai:^]tl:']t?i«it^itiOSiJ-^^A- 

[00 3 2] s:^ifit@^E2 ^<7)iii:hm-^ 
^yxz I o*S5 OQW^^lc, ±iewtt*iff '^^IS J: 

iifi.;ta^<. r^'Tto:^^^, jsa^ft^ftc 

J: D 3 Q-lQOMmt%Wzm'cLth, 
[0033] #nIi£|llJSg|52 2*i'^l-^t«-^, frie-f yh- 

icoffi:/]icfJtjs$tii.vii:t^i.coT-, **tt::^j$^x& 
S:^iifia52i«o«:>j*j±ie!»i4S-}l/cUT^^Tt, ft 

10 0 34) ^^^iiiiiM2 2«oiitgtcMLr . «:^ti 

i|iSP2 \(r)^-T\%'^Ay\:-'^yxz i o = soQcoii 
- z I o = 3 0^<n%^{zii\^x. TM^ftt 
fctti) PAEflSl>'AC PRffiSr^-f. 
[0035] Si»f^^f1= 
f i n = l 950MH2 



Pout=27dBrn 

A. 1imWmm2 2ifti:\^ik^ 
^i)%^Ay\C—yyxZ I o=5 0Q«0JS-& 
PAE = 4 0% 

ACPRl =-45dBc 

ACPR2=-55dBc 

^■)]%MAy^-yyxZ 1 o = 3 0Q<?)^-^ 

PAE=29% 

ACPR1=-31 dBc 

ACPR2=-40dBc 

B . min. 2 2 i> t*-^ 
'ii>-h%MA y\:-vyxz i 0 = sof^o^-^ 
PAE = 4 0% 
ACPRl=-45dB 

ACPR2 = - 5 5 d Be 

^■h^'^A yt'-yyxz i o = 3 oqo^-^ 

PAE = 4 0% 
ACPRl=-4 5dBc 
ACPR2 = -55d B 

±.immzfh-tmz, nwMmsi^2 2Am-^i%'^ 

a}::^jft^-^ >t-:5^yxz i o(/y^iUzJ:<^^ 

2mmifz^-^. nw^mm2 2(r)tiif)m<^-^yt' 
-yyxii^^ftitiK R^ixKimm. t^xi^ 

'^^m^2 2l,zX<omiR^tlh. ^TO[llSSa{2 2«0 
Xti-^ yt'-^yxii, jM, 4 5-5 5fim>b*- 
lc»-&$ixTv^|> it l::tititgai2 i*»^>coai 

loose] m3i,m:hm^=t~ja.~)V2(^ya'v^m 

ts, A:*!^ >h--:j'>xs-^iH]ffS2 1 1 , mmm^m 
mmmi^m^2 1 2. fMio«:)3tMi@ffl4^^f*fg^2 

14.-^ yh'-:J^>-;?.S-^lD]Jg2 1 5RimS.J<A TX 
m^2 1 6 5•^^T'^^|,. 

[0037] mmmm^^mml'2 12. 2 1 4«0ij 

;j.tt'HBT (^f Dy>y:7i^3 > • >'W7K-7 • hy 
y\^X^) ^FET A^<b:^ 

[0038] aSAW 7-X|5]|F«2 1 6(i:. V dJS^fzfft 

*^$ii&a:Sl;ffivd. jsii>\ vgjg^{ciitj§$ix^fi 

[0 03 9] i^yYnxv <)V-9 1 (I12#!i) (cjgil 

§n7tPi nffl^*^t>, KhAy^-yyxm.-^mn2 

1 1 SriliT. m:'3«1iffl^2S«i:S|^2 1 2{:fi^Ji&$ix/c 

fl-^«, ^^tt:«-?2 1 2\<Z^',X%-hmm^flh. ¥ 

^*«^2 1 2^zi'iX%-hm^^ixfM^i. %-y]m 
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[0040] mtsmMmm»m=F2 1 4 icj; oti^i 
^T. mmmu2 2izm^ixh. -ot-yyx 

»^lHlSS2 1 5(i, MM I C 2 OcOitilj-^ yt'-^yx 

immm^U2 2«oA^j'f ( 1 0-3 0 

[ 0 0 4 1 ] ^miHlSSgS 2 2 i:m:»]Jii|igI5 2 1 1 
CO-^ yt-yyxS^li:, m^)ti4®g|52 1 H(i;t^>ix;L» 
^ye-^'>;^S^0SS2 1 5^3J;oT^7i5^^|.. ;(7) 

t. i¥W:^mm<^A:h-^ yt'-y>xm-^mffi2r> 
yt'-yyxm-^mi^mihi^'^x'ot. m^jJi 
mm^tm^mmt(7)rmzmihtiiK^^y\; 

X. m:h^mm^mmi'2 1 2mm:hmm^mi^ 

m^2 1 4ti. \^^-/-:r-l^i\L^int:Um I C (Microw 
aveMonolithic IC) 2 0 S:1«fi)c1-|.. MMIC20cOI±i 
:>7'f yh°-^>;2.(i. ^ yh'~ryxm^m%2 i 524 
l/#^jtIll?Sg|52 2tcJ:-7T. n^-< yh--yyxx'h 

hsoQiz^mi^tii. 

[ 0 0 4 3 ] A:^H yt'-^yxm-^ms^2 i ui, p 

i n^lg^*^/b^^'>'^V^•X7 1 (I12#M) c7)ifll|^ 
M^tt^cO-f yf-^^yX5 0Q$r. MMIC20«0A 

^iy^+A->/:?c 1 . c2^^tjLcmiJ:'omm^tL 

|*tCTMMIC20fCA^)$iX^. 
[0044] MM I C20tA:']§fL;t:ft-§-ti, MM I 

c 2 0 t:mf^thmmmmmi^^mmT2 1 2 

i/m:^tiilffl^»it*-?2 1 41CJ; 1), ?m<r)miJtT 

[004 5] MM lC20(7)tiiMmzmz.^tlfz-^yt' 

-i^yxm-^ms^2i5ii. ■^yy^-}^L2Rif^x^-^ 

[0046] mAmmminu2 2coiBis«0^^t. 

mwmm2 2^iy ^^m^^ {Y \ c) 1 1 2ojs 

OftiSt'3cl|-r§ 3-?c04"i:»2i#:L s 1 - L s 3 1 , V 

iiEviia^Hd c 5rEpjD-ri>. m-hm^&2ii3^h. « 
I.. \^-)i^=FT2\,zmhmm-nm\,i. jg^rstto^ 

[00 4 7] ^TO[HlJ§a52 2t LTti. ffl'^rcO^'^T' 



G t >t"i:^^(* L s 1 ~ L s 3 1 i:^?i.^h^fzt^i.Vlii 6 

[0048] *^BB{cfev^T . ^^^^lUSSaJ 2 2li, 
1 2 OJ^tOftSr^H-f I. 3-0<7)4"i:^?S(*:L s 1 -L s 

SSl^T 1 ~T 3 iTJ-en-fiX . igti t <mf<Z . n 

x.mtL-o tzmiiii.cr>mw^!^x'h h , 

[0049] k:-&\^fzl 0 IC. *^BJ{C j;ix(J-; j^Jl^, 

3■o^^^gT-^>-57t^A'>'^■i^^*^, lffliO^^^N'>-:?Cp 

[0050] ^MI1]M2 2*'<btH:;f]$ix;^cft^t±. 

T 3 (Cti 5 0 Qm^MKR 1 V^|> AcJ/), 

SSttl.::t^<, it?«ffifiiRlT1H»$ni.. Z<r)fz 

4^ , mm 2 2<^^^mi)^t, ^a^x-:h m^m^t^ 

3£II]i?§g|52 2<r)]i!,-h(r>-}j\f^\,Zli)^t^\^mmLti:\\ 

[005 1 ] w&ju 7xm^2 1 6ii, 

mm'f-2 12. 2 14 m\f-^^htzlh(r)mS.f^^T 

xii-mt. m^%-f)i^\-mzmm^^h(^m 

2 12. 2 1 4T'ii1S$^l/ifI-tS-VdSig^^jiS$-ti- 

^(.^J: 0 . y\::-yyxt:mm±^zti:. 

iS:SAtcMLT. (A/4) :R>'N-:J'->. ^Jtli. (A 
/4 ) :R/^•^!'-y(C^Bi■tl.•^>'b•-;5^y;:^■^^^o•^> 
[0052] mb^t-^%mz{M%f)mm^Vx-ii<r) 
mm^co-m^^-fummmx'hh, mn^titzmn 

W^=ti^:x.-Mi.. mW.7b. MMIC20i:. #"13* 
IllS§gK2 2 t S•^^t'V^^, MM I C 2 0(i, Ktai'^ 
fzio^Z. «:tHSiliffl^(t:^i^2 1 2. ISra^ >f- 

yyxm-^m2 1 3stA'«:')ts«iffl*#**^^2 1 4 

S:■&^■CV^§ (132. 3#E!^) . 

[0053] mmm. ^i<^mi i-^i <r)mi<ni 

ocoiS-a^Ucfflitt^oTV^I,, IS1«017 1-|^ 
4c7);i7 4(CW. ^-vhr-f 827!)^1SttTJ)-pt. ^ + 
tr -f 8 2«OrtatC^mi£(HlS§Sl5 2 2c7)-gi5T$)-i.*i4 
f*:6 5*^ea$firv^^. icOffii{*:6 5W. HStcEl 
jr;U?tJ;^tc. 7x'JJKtt* (Y I G) h, 3O(;04"i:^ 
?f f!|:L s 1 — L s 3 t ^Jfl^-^i:>-<t^oi> «OT-$)l.. H^f: 
$ ixT I ''^ I. •>;^5 . M M I C 2 0 t ^ -V f r -/ 1*1 (c}f A 

[00 54] 07-01 4 tS^l«0ii7 l-m70l7 
7c7)A'^'->-S-^:-t0T-*>|,. HTli, S^10ft±l 
SrffifRtl.®l«D^7 1 Sr«ii*>f,;^^;t¥®0f fcl.. 
^1(7)«7 1{CW. ^^r\z'f^S2tm&LXh->X. 
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^ A' f r ^ 8 2 C0[^mzmmm%^ 2 2 cO&if* 6 5 
*^iei$ilTi>l>, ^-Ytx-f 8 2^SX0Bltflgl<7)ii 
7 1 c7)^H{c«. >-f-:J'>XS^ES§2 1 1<0 
>'^' i7:J'Ll$-«fi!t-fS«(2|WN-^'-y, '^^A- 
i^^C2*^iiif>ilT»,^l.. t/c, ltSA'^rx|HlSg2 
1 eo^A-^N'v-rJ'CT-CQ, >'f-^'>X0S52 1 
50^+A--/:?C3. C4$-ffl)!!ctl.?»«JA-:J'-y, R 

[0055] msimimi i tm$tm2(r)m 

2cmm^^^t'f-mmThh . m2<7)fl7 2t(i, 
mmu2 2<DmiLi¥e 5iSMth^^\^T>i s 2t^ 

WiS,^flX\^h. ^-vhT-f 8 2<7)iiI2«i^7y K/N- 
- y G N D 1 ffM § il T t ^ I. , 
[00 56] il9ti:^2c7)ji7 2i:KJg-tl.lS3cOl7 

3SlHlS8g|52 2cOffli<4t6 5 &iEa-ri.^-vh'ir^ 8 2*^ 

<i>coS(!|sy\'^-yC 1 , est, ^2c7)iI72(Cje)t$ 
fL7'.^/5yHV^:5'->'GNDli;(IJ;0. Sg2(7)17 2 

[00 57] HI 0li^3cr)17 3tl^Jg-tl.|g4cOl 
7 4<7)^SSrjp-r-TSIl-CJ>l.. ll4c0l74Wi, # 
"Tjf mSSSP 2 2 c?)fflifr 6 5^ ffiSt 5 =«f ^ t r -f 8 2 
A^J^filc ^ fLT >l) . ^ -v f r -f 8 2 <rmmz\,i'^v V H 
n-:5'-yGND2;<)i'ffM$nTV'.|,. m2(7);i7 2 tff? 
)jg$iX/-c^'"7:/^N°jf-yGN D 2 i . m3cOl7 3 (CJ^ 
fig$fl7L-«<*>N'^'-yC K C 5tcJ: 0 , iiJlDW^r^^ 

[0058] 01 \^t%A(nmi Atm%th%5<nm 

7 5«0*ffi5r^-t¥ffillT*>l.. m5<50ii7 5(cti. it 
cfE>'^'^rxIlI^S2 1 emy^^J'rJ'LB&lXLeJrm 

m ^zmti^ixh. msmi 5<^mmi>zi,i. stc. ^^^r 

mmSm2 2(r>3r></)'p'^mWLs l-^LsStzX-yX 
P4 lyf^iffM^iXttr^l., ^^<!yN-^->'Cp4 Hi. :3f 

^hT-^8 2<0mT^Clft^t^>^^rv^|>. t^-oT. ^^-f 

f-'f 8 2OI*lSI5(C^^^j£0!f8gi{2 2<r>m±»6 5^mX 

Uc^-^. ffiii* 6 5 iztttii 7 X y iatt(*co^®*j 

[00 5 9] 01 2i,im5cr)m7 5 tm^th^ecom 

7 6 <7)^M$riF-r ^®0T'3i I. . ^ 6 co/i 7 6 <7)mmi,z 
(i, |g5<o®7 5(7)^ffi{cffM$n/t»«s^N-^'-yCp 
4 1 tM\^t^i^yy\^J^i'-yGND3miS.^tLX 



t^l), ts!-oT. m5 0/i7 5^iMf*ltLt, mi^J'^ 
9-yCp4 \ t7'yyY^-^9-yG^D3 tcoMc'O 

mmziih^^i^i^^cpAtmn^tii,. 

7 7 (rmM'^^^f^mmx'hh . ig7<7)«7 7<7)afflfc 

li, ^*/\-^'-yCp4 2i{;>'?B^§il-CV^|.. ta^oT. 
Sl6<0l7 6$-iSm«5li:Lr. SI#:A-^'-yCp4 1 

t ^' 7 > KVN-^'-y G N D 3 i OffiSf: J:l>=^f ^ 

^O^Cp4ATO#$^l-S, 

[006 1 ] 01 4^^7(7)17 7 COtt®0T* 4. % 
7<0«7 7c7)S®Wi. ««s/N-^-yCp4 2t*f|fil■t 
l.^■'5y KVN':?'-yGND4*^je/S$iXTOl.. 

T. m7<r)m7 7mmwmhLx. mwj^-^-yQp 

4 2 fc ^'7 >- K/N'^' - y G N D 4 h (^fi^ 0 iSW- i ■& 
^ + A-J/ C p 4 *5|S'f# $ . 
( 0 0 6 2 ] »M7 ^IffRt-?.* 1 (0«7 1 ~^7(7)® 

7 7^zii\^x. ^^j-^y^im^-fhm. ^^^uxh 
(i, SIM**. fSIMItg£^=WP}^fflv^i,. .roip 

h.tfz. ^ yy^ i'Wi^x\,t. mm». ^ws. 

10063] mi<^S7 1-I^7i0l77{i, ffiL< 
3?10^7 1-^7C017 7{C^*$^1|) 

[ 0 0 6 4 ] ^N'f yj y 

if?«<*cr;}*(i, i:bi^i:$**5-i ooo<50icii(cj)0, 

l^miEJgA^O. 00002-0. 0 Ic0igiltj)|>-b9 

s -y ;?i^f}*^^>iiiJK-ri.c: t*i-c'# & . mmt lx 

[0065] figj^tt, toitt, «1« 

xm^^i>zttiK'ti>. ■^mm^^mA<n^^miA 0- 
6 0 V o I %co^mx'Si iztmjtL\>\ ^mmm 

m^mfhzbii^x'^i. mzMmiizii. x^-df^a 
ii, 7xy-;naii. mnmm:i^^^->mm. ^ur^' 
i^xymm. BT\^'jymi:mfizt*iX'^h. zti 
(:><r>mm',i. M.mm^xhji\^^L. 2ma±i-Ft^L 
xm^^xhj:\>\ 2m&±iM-^txm^^hm-^. m-^ 

[0066] ^mmmmmt i^^~mii. x;K=jf v 
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117-01 4c*L?tmi<7);i7 i—m7<r>m7 7<7)m 

SM-fcl^T. micr>m7 l-||3<7)jI7 3, m5(D 
17 5-Ii?7«0l7 7(i, ^^^N-v-^'JgjSSTJ)'?. S 

'i^=^^«^/c{S^y t-yKyyyux-r^Hb-^!|-i)i 

L t w . itsnmm^ 2. 5 - 3 . 5 coicHfc d , i^^ 

IEti;<)'0. 00 2 5-0. 0 0 5«04eiltcS)l> t<^Srffl 

ALyj/Vux-f ;Hl:-^!fl!ICO^*$S-a ( vo 1%) i; 
-fe^S'i/^^^ScO-g-^^Srb (vo 1%) t D^ci: 
a + b=100 (vol%) hUT, 40 (vol 

%)SbS60(vol%) ^iS^cl-ct 0 

z^m-^m^izxm. ibi^m*7-i 4. mmiEm 

0. 0 1-0. oo2^mmti>ibi}^x't^. 

(00 68] S/o, a«70lift!(W5iS^m^§-(tl>^ 

a, s i 02^±Eic^^tf a«7co'i•^g^fFJ 

[00 69] <;y7;<:J'oxcofflfS;^J> 
S i O2 : 5 6 V o I % 
MgBzOa : lOvo 1% 
A 1 2 O3 : 1 7 V o 1 % 
C aO : 1 7 V o I % 

[0070] <:^'y:^^v3xim^^t:mmf^mm\^m 

>x;K^i^tail^ /-cli't? 'J h':i;Ky>'';Px-T.'Hb-^ 
^CO-^^^mia. (vol%)i:L, BaO-Ti02- 
Nd203^-fe75 •y^';^<7)#*$^ b ( vo 1%) t 

1. ^yX9vix<r)^-^^^c ( vo I %) fcL, H*^ 
^J(30-^:S*S- d ( vo I %) t UT, 
a;b:c:d=30:45:20:5 

t L;t:^|T1i, ibfM*= 9 , imm^= 0 . 0 0 3 1 

a:b:c:d=25:50:20;5 

t L^cfi^lf (i, iblM^= 1 2 . i^miE«= 0.003 

[00 7 1 ] •^'>'^';7:5'fMlt=5:l.^40ii7 4Wffi 
1^1*. *ftL<W, ib^ 

«*W2. 5-3. 5«0leffl. l^miEJitiO. 0 0 6- 
0.00 30lEfflt-fl>. -eoiaF^ Lv»?Jf4tix.-Kdf 



[0072] ffi«7{i. m«f4S0«-fe5 $ -y 

[0073] mz. *%BflW^I.«:']iii|i^:i>"a-yK?) 

SiBBtl) .015 (i$e5ft<?)m^]tt4i^ 
JtSr^-rSlT'fcS. Htfct^T. 04, ll6fciSi^!t^i 

f'fLTJ)4. 015.1 6^c0^:tl.^::;^J^l^s^>''a- 
^mi. n'^mm^^2 2(r)3':>(0'p'\jmwLs i-l 

s ScO-^-ixm^OSg^ic, tgtffiSJ:i:^l>3oc7)df..vA- 
i^:7Cpl. Cp2Rl/Cp3imt^ (016# 

[0074 ] C:it^>0 30<7):3t-vA°>'^'Cp 1 , Cp2 

St^Cp3{i, a«7 5fi]fflLT1«)^c$ni.*^-, ?iS^b 
^SmtLX. mL7 ^Z^^''t'7■ ^ 8 2^:mmi.fzm 
3':>0:3r+>'>"x^'Cpl, Cp2St/^Cp3 5rjefi!c 

ibizii. »^7c7)TO»^ti^tfli2«^V\ 
(i, *«7co™a&tMp«;§1i-, m2(0M7 2Rl/m3 
<7)S7 3^$ifcLT. #Tsr3![IIiSgg2 2i0|fIja{;*5O 
T. ^-vA°i/:J'Cp 1 , Cp2RU'Cp3^m&tl. 
ZCOfzib. 3-?<7)4''D«**:L s 1 -L s 3<7)^n^'ix<r> 
S^lC. ^^>'N->-:J'C p 1 , C p 2RX/C p 3 
«^ L^ct«*fSjtTti, mmitWMz^^ hr ^ 8 2 
^iSWcC t;!)^; S«7«¥ffi«*i4Nl3j:|,/jNS-(b&*5 

[007 5] ZtHzMLX. ^^mizXmi, tsf*, 3 
0'i;^T'S)-7/::drA'/'N°v:?'*S'\ 1 McO^^^'<>'^Cp4 
rSftf. C:c7)/;:i6, /jNM^b*''^gg(:=5rl., 

[00 76] ftflsWItiifcLT. 01 1-014{C0* 
Lyc<J:-5(C. Il5<7);i7 5c7)*ffl^c#^*^^°^-ycp4 
l^Bf&l. IS7cOl7 7<7)«ffltc^f*y\-^->Cp4 
2^ffML. m5cOS7 5-m7(?)®7 7Srl^m(*:lt 
^{!|s>'>':J'-yCp4 1 t:/7>'hVN-:5'-yGND3 

i^oa^OffiW- av\ aSi*^N'^'->-cp4 2ti5'-7y 

hVN'^-^GN D 3aVGD 4 t cOfi^ DffilttC i 
•^Mv:?C p 4 S-mi-f.l.lSitcOli-^ti, 015, 16 

32 2(7)KTco«J^^:^(cifiJfflL, /hS^btcfi^tSc: 

[0077] -mXh^*^, 01 5, 01 6(C0^-fl) 

mm7<7)^mmi. 

^xMx'S^= 10. 0x6. 0x2. 0mm 
X'h-}fzi)K 06-1 4(C^U7^c^M^I<7)Jf^, «^7 
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lxi(x«$ = 80. 0x6. 0X2. Omm 
[ 0 0 7 8 ] m 1 7 «*l6BBJC<Sl.m:J]tiB* 

ism ( 81) <Dmiimm=&'Ja.-)vmmQ ii -q i 

4. Q2 l~Q24S-m-^L?tm-^#:i::5r-5TV^|>. m 
^Itili^: >-'a-yPS^Q 11-Q14. Q21-Q24 
tfO-eiX-eWi. MMIC. T-iVly~^m'^mi--y7' 

u.:mf&tntx'h^. m^)iM<s*>-'.x-yug»ie 

[00 7 9] HI 7lC^Uc*-&f*a«&fflU-C, m:f) 

OtC. mtim<^=tiyjL-Jl^^mQl 1'-Q14. Q2 1 
'-'Q2 4(0^tlfni>Z, MMIC20. T^VU~'$'2 

2, mm^d:i'yy'^ffa^mmti. 

[0080] mz, HI 9{Z9T:tX 0 (c. ll:>jtMi|@ti^' 
S^Q2 1-Q2 4c0Pi£0PBllC^SSiXitWmx 1 

x'Dx^^mi. m,iim«m=f:>'^-)i'mmQi 1-Q14 

comt. «:^lii|Sti^'jL-yl'gmQ2 l-Q24<0Sft 

[0081] mz. 112 oiz^-fx 0 fiZ. n.-^^mf^'ti^ 
a-;i^s«Q 1 1 ~Q 1 4 cnm. W}im=t x 

-ii'WmQl2\--Ql2 4(r>m<n^fl^'ix{,z}i\^X^ mf) 

m^^'j :>.-)vwmwi<r>mmy 1 -y 1 mx-mm-th 

[0082] 

mm'e=jj.-ii^ini(r)i,zmLt:mLim^thzti}^ 
t-# I. . 

[Sffi^fSm^rlKBS] 

[01 ] *^Bfl(cf«i,m:^Jiiis^i^-j.-;i.;!)i;flfv^4>iil> 
s:']iiiiigi5iHis§gppwA<7)f¥jasr^F-r7'D vi^mx-h 
[04 1 :^%mz\^h%-fym^^'jji.-Mzmh4m 



mM^u<r)mnmxhh. 

^mmn^<r)mmmmt:m-mmumxh h . 

[06 J 02 . 3(C^nL/:;m:»]iillltxa-;K0Jiffi^ 

(^-m^^^-tummmx-hh . 
[07] 06(c^Uc^:']iifi^^-'a-;WcfcV'>T. m 
1 <7);i5raM*»'^^/i¥M0T*>l. . 
[08] 06(:^?:L/L'm::'5tii|iS^S>"j.-;WlfcV^T, ^ 

1 mm\^-fhw.2mco^m-^^^-f^mmx'hh. 

[09] 06tC/T:U>:m:'lti'li^:i^i->'HCi5V^T. ^ 
2iOJI t BUft-^HB OJi<7)^SJ-^-t¥ffi0T*)l. . 
[010] 06(C^f:L./o«:^ti*i^:va-;HCfcV^T. 

n 3 COS t i^sf h%A <r}m<n^mi7rs-t^mmxh 

[01 1 ] me\,z^.ifzm-}]mm'ti>a.-Mzh^^x. 
w,A<r>mtmt^hw.5(r>m<^^m^^-t^mmx'h 

[01 2] 06t^L7tB^li^i|i^:i^'jt.-;Uc:tev^t. 
m 5 COS t B^-rsm 6 coSO^ffiS-S-t^iBHTJ) 

[01 3] 06t*L-?tm:'3lifi^>''*-Mcfe^,^•c. 

[01 4 ] 06t^L3tl;:^ii1i^v'a-;ncfcoT. 
|g 6 COS i: 7 <OS(?)Sffl5-S^t¥ffi0T'*> 

[01 5] ^^!*com:'3tiifiti^'jL-;P<^lifi!t^^-rffliffi 
0f?)l., 

[01 6] 01 5\,Z7f,Lfz%-)]mm=t=J:L-MZi5\^X 

m\^hn.x ^^hi^'Mm^mcom^t^m^mxh^. 
[01 7] ^iSBjici^^m^Ui^e^i^'a-ypfflS^co- 

[01 8] 01 i^zmttz%-hm^%'^>':2,-ivmmwLi 
m V ^/cl;'] tiller V a -;pcoi^i§:^st ^ ij^t 0f 1. . 
[01 93 01 8\,z^.itzxm.^'ik(oxm.iws-tmxh 

[ 0 2 0 ] 0 1 9 ti^ uzJM.<r>tk<^xm.^5frmx'h 
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